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It has been recommended that the prescription of dental radiographic examinations be based on a 
series of selection criteria. This study evaluated the usefulness of the presence of a large or deep 
restoration as an indicator for the need for a radiographic examination. Patients in need of routine 
examinations were questioned regarding pain in restored teeth. The radiographs of 2269 restored 
teeth in 209 patients were evaluated for depth of restoration and presence or absence of periapical 
pathosis. Another 1306 nonrestored teeth in 100 patients were evaluated similarly. There was an 
association between pain and periapical pathosis and between depth of restoration and periapical 
pathosis (p < 0.001 in each case). Radiographic yield for positive apical findings was low in restored 
teeth, especially when the restoration was shallow. The radiographic yield may be increased if other 
factors such as pain or integrity of the restoration are used to help make the decision regarding the 
need for radiographs. 
(ORAL SI,KG ORAL. MED OR.~I. P~THOL 1993;75:383-6) 
A lthough the American Dental Association has 
recommended for many years that dentists prescribe 
radiographs for patients only after performing a 
thorough history and oral examination and take only 
those radiographs that are necessary for the diagno- 
sis, treatment, or prevention of disease,‘. 2 published 
surveys suggest that many dentists tend to order ra- 
diographs on routine schedules rather than according 
to individual patient needs.jm6 
To aid the dentist in deciding when a radiograph is 
appropriate, the Center for Devices and Radiological 
Health, Food and Drug Administration, convened a 
panel of dental experts to review the literature and to 
develop a set of guidelines for prescribing dental ra- 
diographs. The recommendations were published in 
1988 in a publication of the Department of Health 
and Human Services7 and shortly afterwards in sev- 
eral other journals. including the Journal of the 
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American Dental Association,2,8 as well as in a bro- 
chure published by the Eastman Kodak Company 
(Rochester, N.Y.).” 
For dentate adult patients new to the dental prac- 
tice, the guidelines recommend that the radiographic 
examination consist of posterior bite-wing and se- 
lected periapical radiographs, which could be ex- 
panded to a full-mouth intraoral survey in selected 
patients with widespread oral disease.’ To assist the 
dentist in deciding which periapical radiographs, if 
any, to order, the guidelines provide a list of selection 
criteria, that is, positive historical, clinical. and ra- 
diographic (on the basis of bite-wing radiographs) 
findings that may suggest the need for additional ra- 
diographs for further evaluation of the oral condition. 
Several authors in both medicine and dentistry’0-‘6 
have demonstrated that the use of selection criteria 
can substantially reduce the number of unproductive 
radiographs with minimal risk of missing significant 
findings. It now remains to evaluate specific clinical 
indicators for their usefulness as selection criteria. 
One positive clinical sign included in the dental ex- 
amination guidelines as a possible indication for 
radiographic examination is the presence of large or 
deep restorations. It has been recognized for many 
years that bacterial penetration into the tooth can 
lead to significant pulpal inflammation.” Likewise it 
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Table I. Relationship between periapical pathosis 
and presence or :tbsence of restoration in 
nonemergenq palients 
has been shoun that the restorative procedures and 
materials used to repair carious teeth can also have ;I 
deleterious effect on the pulp.‘” 
In a long-term follow-up of patients treated for pc- 
riodontitis, Bergenholtr. and Nyman’” found that 15”~ 
of initially vital abutment teeth and 3’7; of nonabut- 
merit teeth developed pulpal necrosis over the 4 to I! 
year evaluation period. Rater and Brose’” deter- 
mined that a bridge built on ;I bital abutment tooth 
with a history of recent deep decay had a IO? chance 
of failure within 5 years because of pulpal complica 
tions with the abutment. 
Marmary and Kutiner” found periapical inRan- 
mator!, lesions in 5 I “; of 8X9 random]> selected pa- 
tients who received complete-mouth radiographic cx-. 
aminations. Although tnost of these lesions wcrc a- 
sociated with teeth that had either deep caries ot 
previous endodontic treatment, t 1”; of the lesions 
were found in filled teeth and 9”; in crowned teeth 
Cbr et al.” concluded that previous restorative trea- 
tncnt was the major etiologic factor leading to root 
canal therapy in 3 review of IS t 8 endodontic cases HI 
their institution. 
In a slepwise evaluation of selection criteria for de- 
tecting periradicular lesions. ikerblom et al.” found 
that the sensitivity could be raised from 0.34 for cli,, 
ical signs and symptoms alone to 0.90 when ;I histor) 
of previous endodontic therapy or deep cat%\ or rc\-- 
toration as determined from bite-wing radiograph5 
was added as :I criterion for tnaking periapical radio- 
graphs. However, I OR of the periradicular lesion\ 
were not found without a complete-mouth set of r;t- 
diographs. 
This study was carried out to determine Ihc frc- 
quency of periapical pathosis on teeth with Inrgc 01 
deep restorations in an effort to establish whether Ihe 
presenccofan extensive restoration constitutes a valid 
high-yield or selection criterion for dental periapical 
radiography. 
Table II. Relationship between periapical pathosis 
and depth of restoration in nonemergency patients 
Depth of Rrstoratiorl 
Prriaplc~al 
pat ho.c i.< .Shalloh Deep i Totals 
‘- - 
No 768 1314 2082 
YC\ 45 142 187 
rot31 Xl3 1456 2269 
x2 = I!.272 p < 0 001. 
N = 109 iuh.wt’i. 7?hY re\torcd lceth 
study patients only 2% of the restored teeth exhibited 
moderate or severe pain symptoms. 
Although there was no statistically significant dif- 
ference in frequency of periapical pathosis in teeth 
with shallow restorations versus those with no resto- 
rations (p = 0.19), Chi-square tests showed highly 
significant differences between no restorations and 
any type of restoration and between shallow and deep 
restorations (p < 0.001 in each case) (Tables I and 
II). In addition there was also a significant relation- 
ship between severity of pain symptoms and presence 
of periapical pathosis in restored teeth (p < 0.001) 
(Table 111). 
The number of teeth with radiographic evidence of 
periapical pathosis varied, depending on the definition 
used for pathosis. When the criterion was any varia- 
tion from normal in either the lamina dura or PDL, 
8.2% of the restored teeth showed changes compared 
with 4.3% of the nonrestored teeth. When the crite- 
rion was tightened to include both loss of lamina dura 
and widened PDL. the prevalence of periapical pa- 
thosis dropped to 2.8%~ and 1 .O%, respectively. Most 
of the alterations in PDL in nonrestored teeth ap- 
peared to be of periodontal rather than pulpal origin, 
although there was one patient with periapical in- 
volvement of several mandibular anterior teeth as a 
result of trauma. 
-4s is to be expected, teeth with deep restorations 
were more likely to have periapical changes than those 
with no restorations, no matter what radiographic 
criteria were used, relative risk of 2.27 to 3.24 (95% 
contidence intervals = 2.I7,2.38 for any radiographic 
change. 3.01. 3.49 for “tight criteria”). Restored 
teeth with moderate or severe symptoms were more 
likely to demonstrate periapical pathosis than those 
with mild or no symptoms, relative risk of 2.83 (95% 
confidence intervals = 2.44, 3.28). When symptom- 
atic teeth with deep restorations were compared with 
asymptomatic teeth with shallow restorations, there 
was a three- to live-fold increase in likelihood of pe- 
riapical change. 
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Table III. Relationship between periapical pathosis 
and presence or absence of pain symptoms in 
restored teeth in nonemergency patients 
p~~:--;~~~:~~~~~~~,~ 
NO 2044 3 s 2082 
Yes 176 I I 187 
2220 49 2269 
x’ = 13.368. ,I < 0.001. 
N = 209 subjects. 1769 restored teeth. 
DISCUSSION 
What is an appropriate yield of positive findings 
that would validate a specific clinical indicator as a 
useful selection criterion for radiographic examina- 
tions? This question does not have an unequivocal 
answer at this time. For example. in this study if pe- 
riapical radiographs were made on all restored teeth 
with either deep restorations as determined by bite- 
wing radiographs or moderate-to-severe symptoms in 
patients who came for a complete examination, 64.6%) 
of the restored teeth would be radiographed, but only 
74.6% of periapical pathosis would be found, and 
96.8% of the radiographs would be negative for peri- 
apical changes. If the periapical radiographs were re- 
stricted to only those teeth with both pain and deep 
restoration, the percentage of positive radiographs 
would be increased, but the number of periapical le- 
sions detected would dramatically decrease because 
most affected teeth were not painful. 
The frequency of periapical pathosis in this study 
was much lower than in the study by Marmary and 
Kutiner.” Although it is possible that some of the 
differences in prevalence might have been due to 
variations in radiographic interpretation, the most 
likely explanation for the majority of the differences 
lies in the dental disease patterns in general between 
a midwestern United States population versus a pos- 
sibly more heterogeneous Israeli population. 
It has been shown in previous studies that the use 
of high yield selection criteria can reduce the number 
of unproductive radiographic examinations.’ ‘-” I-low- 
ever, negative radiographic examinations are not 
necessarily unproductive examinations because in 
some cases contirmation of absence of disease may 
affect patient care. It is difficult to determine the 
worth of negative findings in terms of economic, so- 
cial, and biologic costs. In evaluating the potential 
usefulness of a specific selection criterion. consider- 
ation must be given to the probability of the presence 
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of the disease with no clinical signs or symptoms, its 
potential seriousness, and the consequences if the dis- 
ease is not found at an early stage. 
Without scientific evaluation of all of the abobc 
factors. it is hard to justify a specitic clinical finding 
as a high yield selection criterion. However. this stud! 
suggests that the radiographic yield of positive peri- 
apical changes in restored teeth. especially in teeth 
with shallow restorations, is low in patients who need 
a complete examination. at least for a population that 
may have ready access to dental care. Although it ma! 
not be useful in all cases to radiograph a tooth simpl! 
because it contains ;I large or deep restoration. the 
radiographic yield may be increased if other factors 
such as pain or sensitivity, integrity of the restoration. 
and use of the restored tooth as an abutment arc used 
to help make the decision about the need for radio- 
graphs. The difference in radiographic yield bctwcen 
this study and the one by Marmar!, and Kutiner’ 
suggests that selection criteria might need to bc 
adapted to the overall dental health needs of the pop- 
ulation being studied. 
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